Transcriptional profiling reveals genes in the human pathogen Trichophyton rubrum that are expressed in response to pH signaling.
Trichophyton rubrum is a dermatophyte that infects human skin and nails. Its growth on keratin as its carbon source shifts the ambient pH from acidic to alkaline, which may be an efficient strategy for its successful infection and maintenance in the host. In this study, we used suppression subtractive hybridization to identify genes preferentially expressed in T. rubrum incubated at either pH 5.0 or pH 8.0. The functional grouping of the 341 overexpressed unigenes indicated proteins putatively involved in diverse cellular processes, such as membrane remodeling, cellular transport, metabolism, cellular protection, fungal pathogenesis, gene regulation, interaction with the environment, and iron uptake. Although the basic metabolic machinery identified under both growth conditions seems to be functionally similar, distinct genes are upregulated at acidic or alkaline pHs. We also isolated a large number of genes of unknown function, probably unique to T. rubrum or dermatophytes. Interestingly, the transcriptional profiling of several genes in a pacC(-) mutant suggests that, in T. rubrum, the transcription factor PacC has a diversity of metabolic functions, in response to either acidic or alkaline ambient pH.